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ABSTRACT 
 
Pasture wastage could happen when practicing a grazing management system for 
ruminants like cattle and sheep. When sent for grazing, animals tend to defecate 
and trample on pastures which results in them not wanting to touch those spots 
again. The rate of this wastage needs to be studied. The farms which are practicing 
a strict rotational grazing system, the Veterinary Institute of Malaysia in Kluang, 
Johor and Pusat Ternakan Haiwan in Air Hitam, Johor were chosen for this study; 
to compare and determine the rate of pasture wastage between sheep and cattle as 
well as to verify the commonly used figure of 60% to be deducted as the wastage in 
estimating utilizable forage in a paddock. Five quadrat samples of pastures were 
randomly taken from each paddock for each round of grazing of both cattle and 
sheep, the day before animals were allowed to be let in for grazing and again taken 
the day after grazing. This determined the amount of grass available to be grazed 
and percentage of pasture wastage by the group of animals, assumed by the 
amount that was not grazed. All grass samples before grazing and after grazing 
were sent to the laboratory for dry matter (DM) determination. The results showed 
that there was no difference in percentage of pasture wastage by cattle and sheep. 
This was despite previous results which tended to show that wastage by cattle was 
higher than that of sheep by quite a big margin, with values of 80.74% and 67.67% 
respectively. This preliminary study to measure rate of pasture wastage had only 
five sample numbers with only five grazing groups for each species of cattle and 
sheep. This small sample number could have contributed to the non-significant 
results obtained. As the results tended to show a higher rate of wastage by cattle 
than sheep, the commonly used figure of 60% wastage in estimating utilizable 
forage was thus acceptable. Behavior of cattle in grazing pattern was the more 
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likely cause of the wastage of pasture compared to sheep’s behavior in grazing as 
well as the different physical size between cattle and sheep. The grazing 
management system practiced by farms which included grazing period and quality 
of forages available in one paddock area were considered in determining the rate of 
pasture wastage.  
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ABSTRAK 
 
Pembaziran pastura boleh berlaku di dalam sistem pengurusan ragutan terutamanya 
untuk ternakan ruminan seperti lembu dan biri-biri. Ternakan ini biasanya akan 
membuang najisnya dan memijak rumput semasa meragut dan selepas itu mereka 
tidak akan lagi menjamah bekas tersebut. Ini menyebabkan pembaziran. Ladang-
ladang yang mengamalkan sistem ragutan secara bergilir iaitu, Institut Veterinar 
Malaysia di Kluang, Johor dan Pusat Ternakan Haiwan di Air Hitam, Johor telah 
dipilih untuk dijalankan kajian; dalam membanding dan menentukan kadar 
pembaziran pastura di antara biri-biri dan lembu serta untuk membuktikan atau 
menyangkal penggunaan angka yang biasa digunakan iaitu 60% anggaran 
pembaziran pastura dalam sistem ragutan untuk satu padok. Untuk menilai kadar 
pembaziran pastura pada lembu dan biri-biri, lima sampel kuadrat di padang ragut 
telah diambil daripada setiap padok bagi setiap pusingan ragutan untuk setiap 
species ternakan secara rawak, sehari sebelum haiwan akan meragut dan sekali lagi 
diambil sehari selepas haiwan habis meragut di padok tersebut. Perkara ini 
menentukan jumlah rumput yang ada untuk diragut dan peratusan pembaziran 
pastura oleh sekumpulan haiwan yang mengamalkan sistem ragutan, diandaikan 
jumlah yang tidak diragut sebagai jumlah yang dibazirkan. Semua sampel rumput 
sebelum diragut dan selepas diragut  telah dihantar ke makmal bagi penentuan 
bahan kering (DM) untuk pengiraan pembaziran pastura dalam bentuk bahan 
kering. Kajian menunjukkan perbezaan peratusan pembaziran pastura oleh lembu 
dan biri-biri secara statistik adalah tidak bererti. Walau bagaimanapun, keputusan 
cenderung menunjukkan bahawa pembaziran pastura oleh lembu adalah lebih 
tinggi berbanding biri-biri dengan margin yang agak besar, iaitu masing-masing 
dengan nilai 80.74% dan 67.67%. Parameter yang digunakan untuk mengukur 
kadar pembaziran pastura bagi kedua-dua lembu dan kambing biri-biri dalam kajian 
awalan ini, hanya lima bilangan sampel sahaja, iaitu jumlah sampel adalah terlalu 
kecil. Apapun kajian ini telah menunjukkan, angka yang biasa digunakan iaitu 60% 
pembaziran pastura di dalam satu padok adalah boleh diterima. Tabiat lembu 
dalam meragut pastura berkemungkinan menyebabkan lebih pembaziran pastura 
berbanding tabiat meragut oleh biri-biri serta saiz fizikal yang berbeza antara lembu 
dan biri-biri. Sistem pengurusan ragutan yang diamalkan oleh ladang termasuklah 
penentuan tempoh ragutan dan kualiti foraj yang terdapat di dalam padok akan 
memberi pengaruh dalam penentuan kadar peratusan pembaziran pastura.  
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INTRODUCTION 
 
Pasture grazing is the best practice in ruminant management including goats and 
cattle as it brings plenty of advantages, compared to the cut-and-carry system 
where forage is cut and carried back to the feeding trough and the animals just wait 
to get their forage ration, they do not get to choose the forage they would prefer. 
In the grazing system, animals get the advantage of selecting quality feed by grazing 
the best and the most nutritious forage at their disposal and rejecting the less 
nutritious pasture. Every pasture utilization system has its own advantages and 
disadvantages. The cut-and-carry system has the advantage of animals not needing 
to graze far away just to get their feed, thus saving time and energy, where that 
energy can be utilized for body maintenance and production. This system is 
suitable for dairy cattle, heavy pregnant cows, newborn calves and sick and 
quarantined animals. The grazing system of management is practiced on a farm of 
large pasture land. The grazing system can adopt both continuous and rotational 
grazing.  
Even if the grazing system has many advantages it may have flaws too, such 
as forage wastage. Animals foul and trample all over the field, depositing their dung 
and urine on the pasture while grazing. It is the norm that once animals have 
trampled or have defecated on a spot of pasture they would not touch that spot 
ever again. This contributes to pasture wastage. The amount of wet feces produced 
per 1,000 kg of animal live weight per day for grazing animal ranges from 40 to 86 
kg for sheep and dairy cattle, respectively (Hubbard et al., 2003). The amount of 
urine delivered to the soil by a grazing cow is of the order of 2 liters to an area of 
about 0.4 m2 (Addiscott et al., 1991). There are several studies showing different 
percentages of pasture wastage in a grazing field, like that of Sheath et al. (1998), 
who found losses of 5 to 10 kg dry matter/ha/day where up to 50% of an area was 
affected by cattle treading but recovery occurred within a few months. Jock et al. 
(1999) stated that a feature of grazing was considerable trampling of the forage, 
thus recovery of herbage in each paddock through grazing was only between 40 
and 59%. Some researchers put it that 20% wastage of grass is a reasonable 
estimate that would not be utilized by the grazing animals. Short-term treading by 
sheep was, however, found to be less damaging than treading by cattle (Betteridge 
et al., 1999).  
Since there might be differences between rate of pasture wastage between 
cattle and sheep, this study aims to find the percentage of pasture wastage for both 
cattle and sheep practicing a rotational grazing system, and to see how to reduce 
this wastage of precious pasture, by perhaps reducing the grazing days in each 
paddock. This could help the farm managers make the right decision. 
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MATERIALS AND METHODS 
 
Procedures 
 
The farms which practiced strict rotational grazing system, namely the Veterinary 
Institute of Malaysia (IVM), Kluang, Johor and Pusat Ternakan Haiwan (PTH), Air 
Hitam, Johor were chosen for the trial project. The IVM in Kluang was selected 
for sheep as they were practicing rotational grazing of this species while PTH was 
selected for cattle because they are practicing rotational grazing for cattle.  
A steel quadrat of ½ m × ½ m or 1 m × 1 m, top pan balance, a knife or 
sickle and plastic bags were used for forage sampling. Five pasture paddocks for 
both cattle and sheep were randomly selected for the grazing trial. Five groups of 
cattle and sheep with varying numbers of animals for each group which had grazed 
for 2 to 3 days in each paddock were recognized and also randomly selected for the 
trial. Five quadrat samples of pastures were randomly taken from each paddock the 
day before animals were set to be let in for grazing to determine the grass 
availability and the grass was clipped off, and again taken the day after grazing, to 
determine the leftover and ungrazed grasses, which in this case was considered as 
the wasted pasture grass. The grasses were clipped off as samples using a quadrat 
of 15 cm above the ground and the grass weights were recorded. The average 
weight of grass for each quadrat sampling was taken.  
 
Grass Availability from Each Paddock  
 
Grass availability from each paddock, determined by the amount of grass available 
to be grazed and percentage of pasture wastage, was calculated as shown in the 
example below. It is a calculation of pasture wastage in one paddock for P5A 
paddock grazed by cattle.  
 
Before grazing 
 
a) Cattle = 96 heads/group 
b) Grazing period = 2 days 
c) Size of paddock = 1.4852 ha 
d) Total amount of grass available before grazing 
- Size for each quadrat was ½ m × ½ m = 0.25 m2 
- Amount of grass: 
= 0.55 kg/quadrat of 0.25 m2 
= 2.2 kg/m2  
1 hectare = 10,000 m2  
1 hectare = 2.2 kg × 10,000 = 22,000 kg 
- Total amount of grass in a paddock 
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= 22,000 kg × 1.4852 ha = 32,674.40 kg 
- Total amount of grass available for grazing 
= 32,674.40 kg/(96 head × 2 days) 
= 170.18 kg/head/day 
 
After grazing 
 
a) The leftover grass  
= 0.38 kg/quadrat of 0.25 m2 
= 1.52 kg/m2 
- Total amount of grass/ha = 1.92 × 10,000 = 15,200 kg 
- Total amount of grass in a paddock 
= 15,200 × 1.4852 ha = 22,575.04 kg 
- Total amount of feed still in a paddock, considered wasted grass 
= 22,575.04 kg/(96 head × 2 days) 
= 117.58 kg/head/day 
 
The above calculations were repeated for all of the five paddocks and each 
grazing time for both cattle and sheep. The readings from each paddock were 
included as a sample with a total number of five samples per species (either cattle 
or sheep). The grass samples before grazing and after grazing were sent to the 
laboratory for dry matter (DM) determination.  
 
Statistical Analysis 
 
Statistical analysis was carried out for the analysis of variance (ANOVA) by 
using the SPSS package for percentages of pasture wastage of both sheep and 
cattle. Difference of means of the two treatments was analyzed by using 
independent t-test. 
 
 
RESULTS AND DISCUSSION 
 
The weights of grasses before and after grazing were based on fresh and dry matter 
basis. The weights of grasses available in a paddock and the leftover grasses after 
cattle and sheep had finished grazing in each paddock were calculated using the 
formula as shown earlier. The weight of grass before and after grazing per head per 
day was calculated based on fresh as well as dry matter basis by cattle and sheep, 
and is presented in Table 1. 
The percentage of pasture wastage based on dry matter grazed by cattle and 
sheep is presented in Table 2. Statistical analysis was done to find the significant 
difference in means between the percentages of pasture wastage by both sheep and 
cattle. 
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Table 1. The weight of grass before and after grazing based on fresh and dry 
matter basis for cattle. 
 
 Grass before grazing 
(kg/head/day) 
Grass after grazing 
(kg/head/day) 
Sample no. Fresh Dry Matter Fresh Dry Matter 
1 170.18 46.12 117.58 36.57 
2 479.19 129.86 385.23 119.81 
3 377.12 102.20 255.90 79.58 
4 186.99 50.67 121.20 37.69 
5 141.46 38.34 98.53 30.64 
 
 
Table 2. The dry matter wastage of pasture grass as grazed by cattle and sheep. 
 
 Percentage of pasture wastage in dry matter 
Sample no. Cattle Sheep 
1 79.29 76.90 
2 92.26 81.87 
3 77.87 64.01 
4 74.38 67.70 
5 79.92 47.85 
 
 
The result of differences in the rate of pasture wastage between grazing sheep 
and cattle is shown in Table 3. Difference of means of the two treatments was 
analyzed using independent t-test. The differences in percentage of pasture wastage 
by cattle and sheep was not statistically significant. This was despite previous 
results that tended to show that wastage by cattle was higher than that of sheep 
with values of 80.74% and 67.67%, respectively (Yusoff et al., 2000). This could be 
attributed to the small sample numbers involved. Only if a bigger number of 
samples were used, the results would appear more consistent and thus means of 
differences of pasture wastage between cattle and sheep would probably be a 
different scenario altogether. In addition, the variability of pasture species and 
uneven growth of grass available in each paddock area could have also affected the 
rate of pasture wastage by both grazing cattle and sheep. 
The difference in percentage of pasture wastage for cattle was higher than 
sheep (Table 3) was due to various reasons; such as the nature and behavior of 
animals, environmental factors like climate, soil type and variability and also 
pasture species, and grazing management practice (Fujihara, 1981) of both farms, 
the IVM and PTH. 
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Table 3. The rate of pasture wastage between grazing cattle and sheep. 
 
 Cattle Sheep 
Pasture Wastage (%) 80.74 ± 6.79 67.67 ± 13.16 
SEM 3.03 5.89 
      Note: Means in the same row showed non-significance at p > 0.05. 
 
Cattle and sheep are both ruminant animals but their physical differences in 
terms of size and their method of consumption lead to differences in their dietary 
selection, dietary intakes and subsequent utilization. Both cattle and sheep have 
different grazing behaviors which will affect the pasture area where they grazed.  
Cattle have a distinct diurnal grazing pattern, which includes a major meal 
beginning approximately at sunrise (Fujihara, 1981). Further, cattle are crepuscular, 
that is, most active at sunrise and again at sunset. Arousal of cattle from a lying to a 
grazing state occurs predictably between 20 min before and 30 min after sunrise. 
On average, almost 85% of the total grazing time was spent during daylight and 
only 15% during darkness (Albright and Arave, 1997). 
Grass of poor palatability thus conceivably may increase the distance walked. 
Cows tended to congregate when lying down. This tendency was especially 
noticeable at night when often only a few cows were grazing simultaneously; when 
a cow had finished grazing, she immediately returned to the area where the other 
cows were lying. This action would increase trampling and fouling activity. For 
dairy cattle, hot weather (30 oC) lowered the grazing time by about an hour 
compared with time during cooler weather (22 oC) (Albright and Arave, 1997). 
Cattle used their tongue to pull and tear the grass. While grazing, cattle sniff 
the pasture to determine the palatability of species on the basis of odor, which is 
why cattle avoid areas around dung pats (Ziegler, 2006). Cattle prefer to graze 
forage on the basis of energy content and digestibility, which explains why they 
prefer to consume leaf material to coarser and longer material. Swards’ heights 
lower than 8-10 cm reduced forage consumption by dairy cattle. 
Compared to cattle, sheep are categorized as small ruminants which use their 
teeth to nibble the grass. While browsing, sheep trim leaves of a plant, but usually 
spare the growing tip and leave the stem standing. Sheep reject the very coarsest 
and bitterest varieties of grasses. Sheep prefer to graze in the windier and cooler 
hours. They are disinclined to graze around the hotter parts of the day. Sheep 
avoid entering the pasture areas of tall vegetation. They chew forage more 
thoroughly than cattle. Sheep usually nibble at tiny blades of vegetation, preferring 
small tender grasses about 2 cm high (Gupta, 2006). 
Cattle grazing patterns more likely cause the wastage of pasture compared to 
sheep’s behavior in grazing. Besides, the grazing management practiced by farms 
also affected the pasture utilization by animals. It is better to have a reduced length 
of paddocks with an excellent surface than increased length of poor quality grasses 
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in one paddock area. The rest period should be optimized to maintain the sward in 
a vegetative state with high leaf: stem ratio while minimizing senescence losses 
(Parsons et al., 1988).  
From the results, percentage of pasture wastage by cattle and sheep are 
80.74% and 67.67% respectively, both percentages exceeded the commonly used 
figure of 40-60% wastage in estimating utilizable forage. The rate of pasture 
wastage is measured based on types of grasses and its quality available in one 
paddock area, size of paddock, time of grazing and type of animals which are 
practicing the grazing system. For low quality pasture it is not applicable to 
estimate of about 20% pasture wastage, or some researchers called it pasture 
allowance, when determining the animal’s stocking rate. Jock et al. (1999) 
mentioned that a feature of the grazing was considerable trampling of the forage 
leaving wastage of pasture around 41% to 60%. Sheath et al. (1998) also estimated 
up to 50% of an area was affected by cattle treading and thus caused wastage of 
pasture. Hence, it was acceptable to use the figure of 60% wastage of pasture in 
estimating utilizable forage as from this experiment percentage of pasture wastage 
for both cattle and sheep exceeded 60%.  
In spite of the fact that Yusoff et al. (2000) showed the figure of 60% wastage 
of pasture as acceptable, it exceeded the 41% to 60% as showed by Jock et al. 
(1999). This study indicated the wastage of about 67% to 80%. The research 
reported by Yusoff et al. (2000) about forage intake by grazing sheep produced a 
wastage figure of 60% and took almost five years of field study. The present 
experiment is only a preliminary study to compare the rate of pasture wastage by 
sheep and cattle. It thus needs further study with higher sample numbers and a 
longer trial period. To get a better rate of pasture wastage for cattle and sheep the 
experiment should take more than two years of data collection. Besides, the small 
number of samples (n = 5) for both cattle and sheep in this study could well have 
affected the outcome. In fact, the variability of grass as well as uneven growth of 
grass in each paddock area could have affected much of the wastage percentage by 
grazing cattle and sheep. Despite the non-significant results for the rate of pasture 
wastage of this experiment it could still be used to support the figure of 60% 
wastage in estimating utilizable forage for grazing animals. 
 
 
CONCLUSION 
 
Pasture grazing is the ultimate practice in ruminant management where it is well 
documented and accepted in the ruminant management system.  Grazing animals 
like cattle and sheep have the choice of selecting the best and the most nutritious 
forage or plant parts. Unfortunately, there is the disadvantage of forage wastage in 
that the animals would trample and drop their waste all over the field while 
roaming and grazing. The animals would then not eat the dung littered spots, thus 
resulting in wastage. The commonly used figure of 60% wastage in estimating 
utilizable forage in a paddock is acceptable as this and previous experiments have 
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shown. 60% of pasture wastage is a reasonable estimation as animals grazed for 2 
to 3 days in the same paddock. The differences in rate of pasture wastage by cattle 
and sheep was clearly seen because of their physical size difference as well as their 
own behavior in grazing pattern. Grazing management practices by farms also 
affected the rate of pasture wastage by cattle and sheep. The period of time animals 
should be allowed to graze in the same paddock as well as the type and quality of 
forages available in a paddock must be carefully taken into consideration by the 
farm management and farmers. This preliminary study shows that the rate of 
pasture wastage by cattle and sheep is 81% and 68%, respectively, could be used to 
support the commonly quoted figure of 60% wastage in estimating utilizable forage 
for grazing animals. 
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